In the past decade a number of hybrid methods, which combine Direct Simulation Monte Carlo (DSMC) with computational fluid dynamics (CFD) algorithms, have been proposed. The motivation for developing such hybrids is primarily the computational expense of DSMC relative to continuum CFD schemes. After expanding on this motivation, specifically as it applies to microscopic flows, this talk will present a brief, chronological review of the various existing schemes. Elements common to all schemes (e.g., the choice of CFD algorithm, the creation of DSMC particles, the selection of the interface location, the numerical accuracy and stability of the coupling) will be discussed. Adaptive Mesh and Algorithm Refinement, a hybrid built with using framework of adaptive mesh refinement, will be presented in greater detail. Finally, future directions and challenges for particle/continuum hybrids will be outlined.
